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WHAT IS CLAIMED IS: 

1 . An isolated or recombinant polypeptide comprising the amino acid 

sequence: 

5 Xi X2 X3 X4 X5 X$ X7 Xs X9 X10 Xi 1 

wherein XI is L, F, W, M, R, I, V, Y, K, or absent, 

X2is Y, F, A, W,SorT, 

X3 is any amino acid, 

X4 is any amino acid, 
10 X5 is any amino acid, 

X6.is S, A, N, H or P, 

X7 is any amino acid, 

X8 is any amino acid, 

X9 is any amino acid or absent, 
15 X10 is N, G, L, S, M, P, N, A or absent, and 

XI 1 is L or absent, 

wherein the polypeptide when administered to or expressed in a cell disrupts the G2 
cell cycle arrest checkpoint. 

20 2. The isolated or recombinant polypeptide of claim f 1 wherein Xi is L, 

F, W, M, R or absent. 

3. The isolated or recombinant polypeptide of claim 2, wherein Xj is L, F 

or W. 



4. The isolated or recombinant polypeptide of claiifi 1 , wherein X2 
is Y, F, A. 
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5. The isolated or recombinant polypeptide of claim 1 , wherein X3 
is R, T, S, H, D, G, A, L, K, A, N, Q or P. 
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6. The isolated or recombinant polypeptide of claim 5, wherein X3 
is R, T, S, H, D, G, A or L. 

5 7. The isolated or recombinant polypeptide of claim 6, wherein X 3 

is R, T, S or H. 

8. The isolated or recombinant polypeptide of claim 1, wherein X4 
is S, T, G, A, L, R, I, M, V, P. 

10 

9. The isolated or recombinant polypeptide of claim 8, wherein X4 
is S, T, G, A, L, R . 

1 0. The isolated or recombinant polypeptide of claim 9, wherein X4 

15 is S. 

1 1 . The isolated or recombinant polypeptide of claim 1 , wherein X5 
is P, A, G, S or T. 

20 12. The isolated or recombinant polypeptide of claim 1 , wherein X5 

is P. 

1 3 . The isolated or recombinant polypeptide of claim J , wherein Xe 
is S, N 5 H, P, A, G or T. 

25 

14. The isolated or recombinant polypeptide of claim 13, wherein X6 
is S 5 N or H. 

15. The isolated or recombinant polypeptide of claim 14, wherein Xe 

30 is S. 
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16. The isolated or recombinant polypeptide of claim l^wherein X 7 
is M, F, Y, D, E, N, Q, H, G, I, L, V, A, P, N or W. 



1 7. The isolated or recombinant polypeptide of claim 1 wherein X 7 
5 is M, F, Y 5 D, E, N, Q or H. 

1 8. The isolated or recombinant polypeptide of claim 1 7, wherein X 7 
is M, F, Y, Q or H. 

10 19. The isolated or recombinant polypeptide of claim 1 , wherein X 8 

is P, F, Y, W, L, G, M, D, E/N, Q ? H 5 1, V, A or P. 

20. The isolated or recombinant polypeptide of claim 1 9>, wherein Xg 
is P 5 F, Yor W. 

15 

21 . The isolated or recombinant polypeptide of claim 20, wherein X 8 

is Y. 



22. The isolated or recombinant polypeptide of claim 1, wherein X9 
20 is E, G ? L, S 5 M, P, N, D, A, T 5 P or absent. 

23. The isolated or recombinant polypeptide of claim 1, wherein X10 
is absent. 

25 24. The isolated or recombinant polypeptide of claim 1 , wherein Xi 1 

is absent. 

25. The isolated or recombinant polypeptide of claim 1 , wherein X2 is Y, 
X 5 isP, andXioisN. 

30 
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26. The isolated or recombinant polypeptide of claim 1 , wherein X 3 is R 3 
X 8 is P, and Xnis L. 



27. The isolated or recombinant polypeptide of claim 1, wherein X4 is S, 
5 X 5 is P, X 6 is S, X 9 is E, Xi 0 is N and Xj 1 is L. 

28. The isolated or recombinant polypeptide of claim 1, wherein the amino 
acid sequence comprises YGGPGGGGN. 

10 29. The isolated or recombinant polypeptide of claim 1, wherein the amino 

acid sequence comprises RYSLPPELSNM. 

30. The isolated or recombinant polypeptide of claiip 1, wherein the amino 
acid sequence comprises LARSASMPEAL. 

15 

3 1 . The isolated or recombinant polypeptide of claim 1 , wherein the amino 
acid sequence comprises LYRSPSMPENL. 

32. The isolated or recombinant polypeptide of claim 1 , wherein the amino 
20 acid sequence comprises LYRSPAMPENL. 

33. The isolated or recombinant polypeptide of claim 1 , wherein the amino 
acid sequence comprises WYRSPSFYENL. 

25 34. The isolated or recombinant polypeptide of claim 1 , wherein the amino 

acid sequence comprises WYRSPSYYENL. 

35. The isolated or recombinant polypeptide of claim 1, wherein the amino 
acid sequence comprises WYRSPSYY. 

30 
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36. The isolated or recombinant polypeptide of claiml , wherein the amino 
acid sequence comprises LYRSPSYPENL, LYRSPSYFENL, LYRSPSYY 
ENL,or LYRSPSYWENL 

5 37. The isolated or recombinant polypeptide of clairrfl , wherein the amino 

acid sequence comprises LYRSPSNPENL, LYRSPSNFENL, LYRSPSNY 
ENL, orLYRSPSNWENL. 

38. The isolated or recombinant polypeptide of claim 1, wherein the amino 
10 acid sequence comprises L Y R S PS HP ENL, LYRSPSHFENL, LYRSPSHY 

ENL, LYRSPSHWENL, LYSSPSMPENL, L Y S S P S M F EN L, LYSS 
PSMYENL, LYSSPSMWENL, LYSSPSFPENL, LYSSPSFPENL, 
LYSSPSFFENL, LYSSPSFYENL, LYSSPSFWENL, LYSSPSYP 
ENL, LYSSPSYFENL, LYSSPSYYENL, or LYSSPSYWENL. 

15 

39. The isolated or recombinant polypeptide of claim^l , wherein the amino 
acidsequencecomprisesLYSSPSQPENL, LYSSPSQWENL, LYSSPSHP 
ENL, LYSSPSHFENL, LYSSPSHYENL, LYSSPSHWENL, LYTS 
PSMPENL, LYTSPSMFENL, LYTSPSMYENL, LYTSPSMWEN 

20 L, LYTSPSFPENL, LYTSPSFFENL, LYTSPSFYENL, LYTSPSF 
WENL, LYTSPSYPENL, LYTSPSYFENL, LYTSPSYYENL, orLY 
TSPS YWENL. 

40. The isolated or recombinant polypeptide of clainf 1 , wherein the amino 
25 acidsequencecomprisesLYTSPSNPENL, LYTSPSNFENL, LYTSPSNY 

ENLor LYTSPSNWENL. 

41 . The isolated or recombinant polypeptide of claim 1 , wherein the amino 
acidsequencecomprisesLYTSPSHPENL, LYTSPSHFENL, LYTSPSHY 

30 ENLor LYTSPSHWENL. 
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42. The isolated or recombinant polypeptide of claim 1 , wherein the amino 
acid sequence comprises LYHSPSYPENL, LYHSPSYFENL, LYHSPSYY 
ENLor LYHSPSYWENL. 

5. 43 . The isolated or recombinant polypeptide of claim 1 , wherein the amino 

acid sequence comprises LFTSPSYPENL, LFTSPSYFENL, LFTSPSYYE 
NLor LFTSPSYWENL. 

44. The isolated or recombinant polypeptide of claim 1 , wherein the 

10 aminoacidsequencecomprisesFYSSPSHPENL, FYSSPSHFENL, FYSSP 
SHYENL, FYSSPSHWENL, FYTSPSMPENL, FYTSPSMFENL, F 
YTSPSMYENL, FYTSPSMWENL, FYTSPSFPENL, FYTSPSFFE 
NL, FYTSPSFYENL, FYTSPSFWENL, FYTSPSYPENL, FYTSP 
SYFENL, FYTSPSYYENLorFYTSPSYWENL. 

15 

45. The isolated or recombinant polypeptide of claim 1 , wherein the amino 
acid sequence comprises WYRSPSMPENL, WYRSPSMFENL, WYRSPS 
MYENL, WYRSPSMWENL, WYRSPSFPENL, WYRSPSFFENL, 
WYRSPSFYENL, WYRSPSFW EN L, WYRSPSYPENL, WYRSPS 

20 YFENL, WYRSPS YYENLor WYRSPSYWENL. 

46. The isolated or recombinant polypeptide of claim 1 , wherein the amino 
acid sequence comprises WYTSPSMPENL, WYTSPSMFENL, WYTSPS 
MYENL, WYTSPSMWENL, WYTSPSFPENL, WYTSPSFFENL, 

25 WYTSPSFYENL, WYTSPSFWENL, WYTSPS YPENL, WYTSPS 
YFENL, WYTSPSYYENLor WYTSPSYWENL. 

47. The isolated or recombinant polypeptide of claim 1 , wherein the amino 
acid sequence comprises WYTSPSHPENL, WYTSPSHFENL, W Y T S P S H 

30 YENLor WYTSPSHWENL. 
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48. The isolated or recombinant polypeptide of claim -f, wherein the amino 
acid sequence comprises LKRSPSMPENL, LYISPSMPENLor LYRSPSM 
VENL 



49. The isolated or recombinant polypeptide of claim 1, wherein the cell is 
a mammalian cell. 

50. The isolated or recombinant polypeptide of claim 49, wherein the cell 
is a human cell. 

5 1 . The isolated or recombinant polypeptide of claim 1 , further comprising 
a cell membrane permeant. 

52. The isolated or recombinant polypeptide of claifn 5 1, wherein the cell 
membrane permeant comprises a polypeptide. 

53. The isolated or recombinant polypeptide of clain^52, wherein the 
polypeptide comprises a TAT protein transduction domain. 

54. The isolated or recombinant polypeptide of claim 53, wherein the TAT 
protein transduction domain isYGRKKRRQRRR. 

5 5 . The isolated or recombinant polypeptide of claim 5 1 , wherein the cell 
membrane permeant comprises a lipid. 

56. The isolated or recombinant polypeptide of clainv 55, wherein the cell 
membrane permeant comprises a liposome. 

57. A chimeric polypeptide comprising a first domain comprising a 
polypeptide as set forth in clainvl and a second domain comprising a cell membrane 
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permeant, wherein the polypeptide when administered to or expressed in a cell disrupts the 
G2 cell cycle arrest checkpoint. 

58. The chimeric polypeptide of claim 57T wherein the polypeptide is a 
5 recombinant fusion protein. 

59. An isolated or recombinant nucleic acid encoding a polypeptide as set 
forth in claim 1 or claim 57, wherein the polypeptide when administered to or expressed in a 
cell disrupts the G2 cell cycle arrest checkpoint. 

10 

60. An expression vector comprising a nucleic acid encoding a 
polypeptide as set forth in claim 1 or claim 57, wherein the polypeptide when administered to 
or expressed in a cell disrupts the G2 cell cycle arrest checkpoint. 

15 61 . A cell comprising a nucleic acid encoding a polypeptide as set forth in 

claim 1 or claim_57, wherein the polypeptide when administered to or expressed in a cell 
disrupts the G2 cell cycle arrest checkpoint. 

62. The cell of claim 61, wherein the cell is a bacterial, a yeast, an insect, 
20 or a mammalian cell. 

63. A pharmaceutical composition comprising a 

a polypeptide as set forth in claim 1 or claim 57, wherein the polypeptide 
when administered to or expressed in a cell disrupts the G2 cell cycle arrest checkpoint, 
25 a nucleic acid encoding a polypeptide as set forth in claim 1 or claim 57, 

wherein the polypeptide when administered to or expressed in a cell disrupts the G2 cell 
cycle arrest checkpoint, 

an expression vector comprising a nucleic acid encoding a polypeptide as set 
forth in claim 1 or claim 5J, wherein the polypeptide when administered to or expressed in a 
30 cell disrupts the G2 cell cycle arrest checkpoint, or 
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a cell comprising a nucleic acid encoding a polypeptide as set forth in claim 1 
or claim 57, wherein the polypeptide when administered to or expressed in a cell disrupts the 
G2 cell cycle arrest checkpoint; and, 

a pharmaceutically acceptable excipient. 

64. The pharmaceutical composition of claim 63 comprising a liposome. 

65. A method for inhibiting a the activity of a Chkl kinase or a Chk2 
kinase comprising contacting the kinase with a polypeptide as set forth in claim 1 or claim 57 
or a pharmaceutical composition as set forth in claim 63, in an amount sufficient to inhibit 
the activity of the Chkl or Chk2 kinase. 

66. A method for disrupting a cell G2 cell cycle arrest checkpoint 
comprising contacting the cell with a polypeptide as set forth in claim 1 or claim 57 or a 
pharmaceutical composition as set forth in claim 63, in an amount sufficient to disrupt the G2 
cell cycle arrest checkpoint. 

67. A method for sensitizing a cell to a DNA damaging agent comprising 
contacting the cell with a polypeptide as set forth in claim 1 or claim'57 or a pharmaceutical 
composition as set forth in claim 63, in an amount sufficient to disrupt the G2 cell cycle 
arrest checkpoint, thereby sensitizing the cell to the DNA damaging agent. 

68. The method of claim 67^wherein the cell is a human cell. 

69. The method of claim 67, wherein the cell is a cancer cell. 

70. A method for selectively sensitizing a cell with an impaired Gl cell 
cycle arrest checkpoint to a DNA damaging agent comprising contacting the cell with a 
polypeptide as set forth in claim 1 or claim 57 or a pharmaceutical composition as set forth in 
claim 63, in an amount sufficient to disrupt the G2 cell cycle arrest checkpoint, thereby 
sensitizing the cell to the DNA damaging agent. 
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71 . The method of claim 70, wherein the cell is a cancer cell. 

72. A method for inducing apoptosis in a cancer cell in an individual 
5 comprising a administering a polypeptide as set forth in claim 1 or claim 57 or a 

pharmaceutical composition as set forth in claim 63, in an amount sufficient to disrupt the G2 
cell cycle arrest checkpoint in the cancer cell, thereby sensitizing the cancer cell to a DNA 
damaging agent, and administering a DNA damaging agent. 

10 73. The method of claim 72, wherein the DNA damaging agent is 5- 

fluorouracil (5-FU), rebeccamycin, adriamycin, bleomycin, cisplatin, hyperthermia, UV 
irradiation or gamma-irradiation. 

15 74. A method for screening for compounds capable of modulating the 

activity of a Chkl kinase or a Chk2 kinase comprising the following steps 

(a) providing a test compound; 

(b) providing a Chkl kinase or a Chk2 kinase; 

(c) providing a polypeptide as set forth in claim 1 or claim 57, wherein the 
20 polypeptide binds to the Chkl kinase or the Chk2 kinase; and 

(d) contacting the test compound with the kinase and the polypeptide and 
measuring the ability of the test compound to prevent binding of the polypeptide to the 
kinase. 

25 75. A method for screening for compounds capable of modulating the 

activity of a Chkl kinase or a Chk2 kinase comprising the following steps 

(a) providing a test compound; 

(b) providing a Chkl kinase or a Chk2 kinase; 

(c) providing a polypeptide as set forth in claim 1 or cWim 57, wherein the 
30 polypeptide is phosphorylated by the Chkl kinase or the Chk2 kinase; and 
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(d) contacting the test compound with the kinase and the polypeptide and 
measuring the ability of the test compound to inhibit or abrogate phosphorylation of the 
polypeptide by the kinase. 

5 76. The method of claim 75 further comprising providing a full length 

human Cdc25C. 

77. The method of claim 75, wherein the polypeptide of step (c) comprises 
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amino acid residue serine 216 of human Cdc25C. 

78. The method of claim 7/7, wherein the polypeptide is a peptide 
comprising from about amino acid residue 200 to about amino acid residue 250 of human 
Cdc25C. 



15 79. The method of claim 74 or claim 75, wherein the polypeptide of step 

(c) further comprises glutathione-S-transferase. 

80. The method of claim 74 or claim 75, wherein the polypeptide of step 
(c) is immobilized. 

20 

81. A method for screening for compounds capable of specifically 
inhibiting or abrogating the G2 cell cycle arrest checkpoint comprising the following steps 

(a) providing a test compound and a polypeptide as set forth in claim 1 or 

claim 57^ 

25 (b) providing a Gl checkpoint impaired cell; 

(c) contacting the cell of step (b) with the test compound or the polypeptide 
of step (a) and a DNA damaging treatment or an M phase checkpoint activator; and 

(d) measuring the amount of DNA in the cells after the contacting of step (c) 
to determine if the test compound has inhibited or abrogated the G2 cell cycle arrest 

30 checkpoint, wherein the polypeptide of step (a) acts as a G2-checkpoint-inhibiting positive 
control. 



113 



82. The method of claim 8 1^ wherein the amount of DNA is measured 
using propidium iodide and FACS analysis. 

5 83 . The method of claim 8*1 , wherein the amount of DNA is measured 

after about 10 to about 72 hours after the contacting of step (c). 

84. The method of claim 8,1, wherein the cell is contacted with an M phase 
checkpoint activator and a test compound or a polypeptide of step (a), wherein a test 

10 compound that has not inhibited or abrogated the arrest at the M phase checkpoint of the cell 
cycle after contacting the cell with an M phase activator is a specific inhibitor of the G2 cell 
cycle arrest checkpoint. 

85. The method of claim 84, wherein the M phase checkpoint activator is 
1 5 colchicine or nocodazole. 

86. The method of claim 81, wherein the DNA damaging treatment is 5- 
fluorouracil (5-FU), rebeccamycin, adriamycin, bleomycin, cisplatin, hyperthermia, UV 
irradiation or gamma-irradiation. 
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